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(54) CURABLE COMPOSITION CONTAINING CYCLOOLERN AND RLLER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a curable 
composition, comprising a tight cycloolefin, a catalyst, a 
filler and a specific silane, having high thermal stability, 
excellent toughness, mechanical durability and electrical 
characteristics and useful as an electrical part 
encapsulant. 

SOLUTION: This curable composition comprises (A) at ^ 
least one tight cycloolefin, (B) a catalyst for ring- | ^ 

opening metathetic polymerization. (C) a filler and (D) a R — Sj- 

silane of the formula [R is a (substituted) 2-1 OOC \ 
monovalent organic group; Y1 to Y3 are each a 1-20C 
alkyl. a 5-20C aryl. a 6-20C alkyl. a 5-1 2C cycloalkyl. a 
2-20C alkoxyalkyi or a 1-20C acyl] Furthermore, the 
component (A) is preferably a norbornene (derivative), 
especially preferably dicyclopentadiene and the 
component (B) is preferably a ruthenium(+II) complex 
salt. The component (C) is preferably a metallic oxide, a 
metallic carbonate, etc.. especially preferably chalk. 
AI203 or Si02. The composition preferably comprises 

15-75wt.% component (A). 0.001 -10.0wt.% component (B). 20-80wt.% component (C) and 0.01- 
20wt.% component (D). 
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(a) d^/^< h t-oco^'^ h (tight) v- 

^uy^uy^i^;(h) mmm^mm^mmm ; (c) 

— /i^S. C, — Cso T/UT/U^/uS, C. -C.2'>^n7 
R— a OY, (I) 
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[S»*^ll (a) 'J^fj:<th — DO^^h(tight) > 
(b) MSR1S5>«ffl^fflttjSlt, (c) Itm 



-OY, 



(0 



Ift:2l 

CH CO, 

. I4-CH=CQ, S^-tt(C/iroT. '>/jr<i:t>3M 

NS. -NO, R. R, R. S i - (O) « -S, 
-COOM^, -S03 M^, MIS, -coo 

(M. ) -so, (M. ) -PO 

) (M. ) ./I J^9?iM^l^l /.^V^U 2 0 (DT/u^yi- 
mmU^IS^ 1 V > L 2 0 o r /u^yuii, j^iffl^^lSt 

1 /,fv^L6(7:>'>ry r/u-^/uS, j^s^/^^^ 3/^t.>L8 
|gi:3/<^t^ui eo-^T^nr !; -/uS, J^9^i^^^4/.ev> 

L 1 6<0-^v^ cir/ur/u:^/L.SxfiR4 -X-Stcj:*^ 
ia»$ixT*J»9 ;B£l>ti, Q. »C;fel^r 2 iBtOBSS^-fS 
g?^J!^^^l4- C0-0-C0-ax«4-C0-NR. - 
CO-S^:^^ LT^^^^^r^o'9 ;^IM4, Q. JCjol^ 



yvl^i^. -CNS. -NO:iS. R. R» R. S i - 
(O) - -IS. -COOMS. -SO> MS. -PO> 
MS. -COO (M. ) S. -SO» (Ml ) = 
S. -PO, (M. ) w= iK9{51^.^» 1 4H>L2 0 

/U^^r/US, j^lRJ^T-Sc 1 /cC ^ L 2 0 COv'N o T/l-^vU'S. 

3/iv>L8 ^O'^^or/u^/^S, ig«Si^^8c6/j:i^L 1 
6(7)ry-/us. j^^i^^st7/^i.^L 1 6 (or/uT/u^ 

S. iK5gJ^^^Sc3/j^i/^U6 co--.-rcir y-/us. i^l^I^ 
T-»4 L 1 6 (O-^-T'o r/ur/U^r/U'SXI4R. > - X 

LT, -O-S. -S-S. -CO-IS. -SO-S. 

-sOt -s. -o-co-s. -coo-s. -co 

-NR» -S. -NRio-CO-|S> -SOj -O-S 
XJ;J:-0-SO» -^^^tPL;Ri . R' IkXlK- li 

/w-S^^^U'.R* ^^t/R.o liSv^t^^iiVz: LT. tKI^I^ 
giJ5!§J[^:^-^l^.Cl^Ul 2<7)r/u:^/u^. 7^^yuS 

i^9?§J[^^«S: 1 ^c^i^L 1 2(Dr>'i^=i^i>'Sxiii*^J^.-7-^ 
30 3/j!i>L8 DryU':^r>'U'S(cJ: OiJIfe^HXioiJ ; 
R. , R' 3tt;5R. liSlMC^feirLT. 3!5I^.^IS 1 
i/^U 1 2(Drjv^^\-m. m.^m=^^l^s:\^'' U l 2co/<:— 

\^ jvti')^m^^t>\^. ^LTM.(4T/u*y 

±li^JIISr^*5L ; ^L-Cu 140X141 «r^:bL ; 
TQ. ^^«CJi^fi)c^n^flg^^^J4ft!li^#^^#^i:ffl^ 

V^U2 0<or/U:^/^S, J^5RJ!l^lS:i*^>L2 0<0/NO 

40 /Nny>J^^, _cnS. Ri.-X= -S^^i:>L;R 

0<D\i Kd :^r->r/U:3r/U^, J^5^J[^.>P& 3 /^V^ L 8 60'> 
^nryu^yuS. i^^I^^^I^ 6 > L 1 6ory-/uS 
XI4g5^I^T*l&7/^l^L 1 6 wr/ur/U^/^S^^i:? 
L ; X, l4-COO-SX(4-CO-NR.: 
L ; R.=t4zK5f5rJ^T-, i^^l^^^ 1 /jtl/^ L 1 2<orJ\^^ 
/US, y^i=i/wSXI4^>'i^>'H£«r^*?U ; iaj^TJi^^' 
nr>'U^/US. ^■rn-V^J' DTyU-^/t-IS, T ii — /U|£. 
50 -^-r or y — /u|S, T/ur yU'dryU'S^t/^-r cir/UT/u 



(3) 
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— /U'SS t^'^ -T" o T T /w ^ /U'Sco-^-r n li TIE 
tiXiS^ ;^i.XR. liTKl^m-T-. e^igmT-l&l >'<^v>L 

(R** R >• R> . P) . L. M< 

2 Ocor/wri^Srv^S ; ^fii^XHJ^^lEiF»Cl /j^V^ 
L 6 (T^ryU^/US. m^r^.-1^«C 1 /^V^ L 6 T/U=^ 

/uffi^ U < ]^tKJ^^» 1 I ^ L 6 (or =3 i/'Sic J: 

(O/N P r /i-^ y^m^ U < 11)^ i^J^-T-^ 1 V > 1 6 (DT yu 
m ; Lec^^r/i- 
<nrf\^^f\^^. ^^K-T-I^i ^^cfTi'^Leco/Np T/u^/u^ 
^S^$i^riS«9 ; *IM1R> -ZitJ^R'* li-ISt^ >teorv^ h 

T/u =» ^ -VS J: ^ ^ T^b^ «9 E.O 1 «S Xli 2 flSco 
1. 2-7:c::^U>'S<i:J^^UT:io'9. gfe^M^R'-RO^ 
R.. ll-Httc/^oTT^ h7-XJi^:^^;^f'i^>'3£^iS 

mil. 2-&U^3. 4-ft-C7:ii=.U>^ffi'^UT*3 

LI±4'1*SB&T-^^*:>t. MellRuXfi 
Os^^i:>U. Z. ■ &tJ«Zs ' ti#>!r-^r=^:^>-«r 

»Sr^ipL. wCr-. 2^x + y ^4-C*>6] "C^t^^ 50 



1«!?M5P^9 - 1 8 3 8 3 3 

4 

[m^Jl3] R5c^(a) ;!»V>'^7}^/U'^^>'Xll/^^5i?/u^ 
[li5|;ttJS5l fifc^^Cb) t-)\^'r^^h. (+11) ^ffiXIl 

(+11) igffir-^siB^JSiia^t^iiafSite. 

z. ■ Z= ' (III) 

U^R,.fii^^m^l&i/<j:v^L6iOT/u^/uS. J^^l®^ 
^1 /^i>u etT^r/U'p^v'S, jg^^imT-^4/^v>L 1 2 

(Oy^nr/u^/u-S. j^^m^»4/^l^L 1 2<Ov'^o 

(li^*)^i=•^6/<^V^L 1 6 COT D -/u-Ti-^ v-S^^h) 

[i»5»tJS8l ^55'(b) C**?*. R... R3o25l 

0«R, , 11:7 ^>'U^, h y yu^Xll'>i5' c ^=Sr v^/u-S^: 

Itt5k3l9l *5>(b) 7)5^111 [^4^. Luru- 
--.xpru-:^, -hlJyu. (N. ) . T/UP 

[I^jRJllOl ^^>(b) [^^4^. Lll-O-t^ 

(N. ) ^^t^L. wnbll#^#^©I^XHi?^j:v>L 

4cr)r/UP— /w, CO, OXHNH> tcJ:«9S1ft^ 

ll ^5>(b) [^^. LIIZ. • 

mJ^^^ tlUV^tC^^irLTH" r-;^^, CI" T- 
yfV, Br' Ti:!^:/. B F, * r^;f>, P F. " T 

sbF« ' r^ir^y\ a s F. ' r:^:t:/. c 
F> so» "r^;r>. c> -so> ' r^:;r>. 

p_ h (h Vl^— h) T— /fV. 

3, s-v'^-f'/u^ai— /U';^/U7l^;^^— hr =.:r>'. 2. 

4, 6 - h y — h T:=.;4->'XI1 

Xllv'^D^>'t5''^^^>'^'^^^^^^^"^5 "C^*:?^ 
I5Q*JS1 2 1 ^5>(b) t-/v^^^J^ (+11) ^*&-C 

— t&J^;^>'^73L— i^j^v^y h. XflS i O 
4 1 fiJc»(c) AS^ffi. Al, 03 X«1S i 
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y^h^o t'/WS^ tT/wS, 3-y/Ui^i^ 

3 y tVuS, ^- (3, 4-^?K 

,1,) -3-r ^ /ya fc'/i^S> a-'^u-'Y K:/nitM- 

y vT-^ h:/n tVuS, Hz N-CH. CH 
10 : NH-CH: CH: NH-CH=CH= CH; - S> 
(CH» O) > S i -CHs CH= CHs NH-CH: 

CHi CHj -sxiiftj*: : 



(CH30)3SiCH2CH^HK^.JC^,^CHjCHjCHjSi(OCK^ 



I 



t;«Y3 tiy^/i^S, ^i^^^y^S. r"lr^/u^X«12-y h 

[1^*^19] figi^(a) 1 5-7 5Sfi%. /^^(b) 30 
0. 0 0 1-10. om&%. f&^ic) 20-80fifi 
%Jtt/fiS;5>(d) 0. 0 1-2 0. 0fifi%^*tfgt5H:JS 

ita«it<omfi)c2^o 

[000 1] 40 

mmcomi- ^^m^i^m :^mm\t. h (tight) 

^OTM/y'^:/, ROMP^S3l. %^URXJi^v yfi^h 
[0 00 2] 

(ri^ib(i. 4»-C-t,. EP- A-3 4 8 1 9 3X*iEP5^50 



S$-A-5 4 0 4 7 6CD^^Iffl^tC^l7P:$i^TV^6) (i. 
[0 0 0 3 1 ^t\.h(0^tti-Ai:mm^RXfn^^^£\^'^^^ 

(ROMP) wo^fSd&LrS'&^ntl'S] lis 

(i. ^-et . wo 9 6-1 6100. wo 9 6-2 0 2 
3 SXitE P-A- 3 4 8 8 5 2 

[0 0 0 4 1 

[0 0 0 5 1 

mm^m^ir^titf:>(D^m :^^mn. (a) <i^^^<t 

h—0(0^ 4 hdi^t) i^^^±\yy^>. (b) 
(c) SSS*t. &t;^(d) : 

[{b4l 



OY3 



(^41, Rti2/.fV^U 1 O 0fl§<7)i^3?$l!^.^=-^W'^^-^<ffi 
rci:<, -?:UrY, , Y, &i;«Y, \'t'K\*^\z%^tL\^X^ 



(5) 
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/u^/uS. i^^IS^5^5/^i^Ll 2(7>v/^pr/^:^/^' 
$ n -5 ^ >' A ^ ^ /j: 6 4^ * - M i- 6 1 *) ^ o 
[0 0 0 61 

[0 0 0 7] hi^'^ ^^^y -< :^\t. — iSXIi^S 

XJio-e-U ^ v^^^u^'tf't-. ^J;t»iOJ[^ 
SJ^.^. Ni^x-I^XI^tS i m^^^A^f l/^r J:v\ (IS 
>vcoi^^ o^t;J:3 7:ei^U 1 6 . »^ L < H 3 /<CV ^ L 1 20 

[00 0 8] t5^>< -0:65—0 Xl^-ttv J: 

[0 0 0 9] >^M^<D|a^i^cfi(75fig^(a) fi. «F*U< 

[<k:5l 

\ / ^"^ 

t t>3M^^Wi-S«§SS^^S:?f^/«t, Q. 40 

S. -CNS, -NO: S, R. Rs R. S i - (O) 
. -S. -COOMS. -SO> MS. -P03 MS. 
-COO (M, ) W5 S, -SO> (M. ) ./J S. - 
PO, (M, ) w= S, i^l^lS^»l^<^V^U2 0(Oryu 
:3lE^/U'S. 2 Ocofe: Kp^^v'T/w^/w 

S. J^^/^.^^^l ^^c^v^ta 0 co/^□T/^^/^S. ^^il^ 
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y-/uS, j^5^j[^^^7/^v^L 1 ecor/uryu^r/i-S. 
i^9(iJ^^Sc3/^v>t6co-^-rDv^^Dryu:Sr;uS. U% 
j®T-«:3<f i>L 1 etT^'^-r or y-/us. K^l^^lSc4 

/^i/^L 1 6 co^xPT/wr /i-^/uSXIiR* ~X-SIC 
JiOg^^nXioO Q. {c^oi^^X 2(S<7>»S^ 

-r-5iKlgi^-Pit-C0-0-C0-SXIi-C0-NR 
s -CO-SS:^LXfe^Snx*3«9 Q. »c 

ib^V>X±f2«g9t^^<7)|5!|^-r5J^I^/^^l^li«i^^^. 
^#^mXH--7^D^#]^^;i5ffi^^tbX*>0. Htlfe^T? 

^Npy:/J®-P. -CNS. -NO:S. R* R» R. S 

1 - (O) - -S. -COOMS, -S0> MS, -P 
OiMS. -COO (M. ) S. -SO, (M. ) 
M^ S. -PO3 (m, ) S. mMU^^\fSi\^^\^ 

2 0(DT/U=5r/^S. i^lRK^Scl /cCl/^U2 060b Kn=^ 
i^TJV^tvm. J^^J^^FIS 1^J:V^L2 0(D>'M3T>'l'^r/W 

S. j^lgH^^i /^v^L6 iOi:xT/T/u^/uS. ^^1^ 
^^3;'cfV>L8c7)'>'iJ'c7ryu=^/uS. J^s^i!^^^ 6 ^ 

/i-S. i^9!IJ^.i^?l&3 7^^l^L 6<7)-^7^nr U -/PS. i^^ 
lSi=-^&4/j:l^L 1 6 60---xPT/UT/U^/WSX»iR-^- 
X. -St- J: OSm$nX*5i9 ; XiStU^X. Jii:v>tC«l 
5iLX. -O-S, --S-S, -CO-S. -SO- 

S. -SOi -S. -o-co-s. -coo-s. - 

CO-NR* -S> -NRi'-CO-S. -SO« -O 
-SXJt-O-SO, -S^^^b;R. , R: ;ai>'R 
> lt5:v>(::5^5iLX. iS^fflil^lS: i /^i^ L i 2 coT/u^ 
/^S. )S3fim^»:i>tf'^U 1 2C0/^->^/U:^pr/u^/u 
S. :7:n::i/PSXH'<>v^/^S^Si:>b ; R4 &t;«R.> 
lilH/^»::^*3:tX. J^^l^^l^i ^^ci^^L 2 ©(DT/w-^/u 
S> j^^j^^lS:! ?'j:V>L2 OcT^^^nT/W^^/US. j^^i^ 
^ia:l ncV> L2 OCOt Ko r^r-VT/t-^/WSs 
S/^l/^LS (T^v'^ nT/u^^/W-S. J^^I^^^^e /«fV>L 1 

ecoTy-yt-S. jg^?^Jl^^l&7/^i^Li 6 (7)r/ur/u:^ 

/i^S^^*:) L ; R> S.U«R ' • LX. tK^JIK 

j^i^l^^^l&l ?tev^U 1 2c7)T/u^/uS. >^^-/uS 
Xli^V^^/i^S^^*:?^, r/U:^r/PStllS(-^eifeXli 
j^3?IJ[^^IS 1 ^^<cv>L 1 2cor/u=i:Je-'>SXtij^^m^l& 

3/jl^L8 <7>i^^^nr/U':^>'US(C<t »)!a«i$tLX*5i9 ; 
R. , R. RU^R. f*i:v>(C5i55:LX, J^9fiJ[^'?-«^l ^'.f 
V>t 1 2C0r/w^>'WS. J^lfm^l&l^^fV^Ll 2<0/<— 

/p^/uS, :7 31 ri/uSXit'O v^^^S^^t? 
L ; MIlT/u;)!? y ^J^$:^^:>L. ^ LXM. tlT/u :^ y 
±?S^J^€:^t?L ; -?:LX u 110X111 ^^i^L ; L 
XQ. i:*tcJKfiSc$^^SflB^R*l8ttft!l<o*»SiS-fi^ 
•&S:^A/XV>XJ:< ; Q» ll*l?ll^i^, I^I^i^ISc 1 >ic 
V^L2 O^T^T/u^^/w-S. ^I^I^^^^l ^"^^^ U2 060/ND 

r/u=^/pS. ^:^v^u 1 2(or/u3^->S, 



9 

1 /Jrv^L2 0 £7)/NDr/uap/ug, i^i^J^^^ i /j!i/^L2 

^^oT/U:^/uS, iK9RJ[^.^»6?^jrv>L 1 6or /US 

L ; tl- COO-SX(i-CO-NR, , -S^^^^ 
L ; R.:H;Ki^l^^> i^lJim^^i ^iv^U 1 2<oryu^ 

^-r pry — /u-s, r /ur =^/ussuJ^f' n r /ut/u 

/US. ig^^l^^S^l /^V^L 1 2C7)r/U=i:^'>S. -NO 

—/\^&RXf^ "T^T /i^T/i'^ /uSt^-^-r p H i^JlTIS 
8¥:-0-, -NR. -&0^-N=7!i^^iStR^ 

tix^r) ;^LXR. ayKm^.'f-. mmm^mi 

1 2«7^r/u^/uS* 73i=/uSXIi^>>^/U^iSrS*3 
[0 0 101 iSS^fl&?i^lRJl«^*L<<i. 3/^V>U8 

^<(;):4 0^/U%^T'COa> «^*L<liO. 01/j!V^L 
3 0*/u%. -^rUTiltd^?* L<«iO. l/j!l^L2 0^ 

[0 0 12] ia^»^fife/<fia-r6^U':7^ ^jxj^ 

vfic:/X<lTir^/uy/U/i</u-t^>r-*>6o 7^ 

— ^h, Vzfl):^. v^n^-f. (Feast, W.J. ), y y V, 
t'-. v^^-r. (Harrison.B. J. ) . Mol.Catal. 65,63 (19 
91) (CfBlffi^ttfca-y^T^V- 1 , 4-i;';^-/U, Xti 

[00 131 ^uxmt>^ti^it^i^^(D$^MWP'ij^<D 

(00 141 fi^ftSco^®tcioi/>T. r/u=^/us. r/u 
'5^=/uS&tJ^T/u:^=/uS*iia««Xfi5>ii*««-e$>o 

r/u^/u^7hffi, r/u=i^>':^/u;Kr:/uS^*tfS 
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(nrfi^^/vU9i\^\^. ^U-CT/u=^/uS^^tr{di<7)ffi(c 
tSfflLt^S, cHb<7)T/u^/uS»l<ff* b<li. 14^ 

ifiF^u<rt l>:cv^L4^Ia(OJg59g^^^^:^Oo fiugar/u^^ 

=^/uS&U^r/w^n/uStiiff^L<Ji. 2/<fV>Li2 

t^2/j:i>L 4<®(;5j^3^1^^^^0o 

[00151 r/u^^/UStift^WtCli, ^^/US. 
^/US. y:?"D!^/l'S. n-T'otr/US. n->^^/U 

10 S. ^y:/^/uS. m:i^^/uS. mH^^/u^MWr 

5f^^/uS, y^/uS. -rV/uS. ^ ^'f^'V/uSv 
Kxv^/uS. hyf^>/uS. h^r'-V/uSx -^V^x 
•V/uS, ^i^-y-x'>/ufi. '^y^'f^V/uS. ^^^xv' 
/US, /•:^7''>/uS&t^^>f =»->'/uS*'a^i-5c. 
[00 161 fc Kp^->T/u:^/uSt±f^^WtcJi, tK 
p^->p<^/uS. t Kn=^v':«^^/uS, l-tKP=^>^ 
^yT'pt'/uS. 1 - t Ko=^i^-n-:/p e/uS. 2 
-fc KP'^v'-n-y^^/US. 1 - t Ko y:/ 
20 ^/us. 1 Kn:^v'-M::::^^/uS. i -t Kn:^ 
'>-^H:/^/uS3fet>'tc^/^6 t Kp:^'>®«^l^i±(*:*^ 
co-^>'^/uS, -^^v^/uS, -^>^5=-/uS^ 5i-^=?^/uS> 
/^/uS. 7^>/uS. '>:^^v^/uS, K'T^v'/uS. hy 
T^v'/uS. -rh^xC^/uS, -<:^:^7^^>/uS> --^=^-y-ir 
v'/uS. •^:^^-7^v'/uS, tJ-^^'^wuS, y^x>/u 

[00 17 1 ^^PT/u=^/uSlift^6*Jt^Jiv y'/upfPT* 
^/US. i^7/U;i-p^^/uS, h y :7/U::^p>^/uS, 
^pc7>^/uS. '✓^^ p n ;^^/uS, hy^pp^^/u 
30 S> 2, 2. 2 - h y >'/u:tP J^^/uS, 2— 7/U;^p 
^^f'/uS, 2-^pp^^/uS, 2, 2. 2-hy^^P 

i^^^bs y:/p tr'/uS. n-:7'pt'/uS, n-T'^/u 

S, -ryy^/us. mziy^/us&t/^HT^^/us, ^ 
mcS^j:SS14»:i^(^^>pyWI:-<>^>'t-S. ^^i^/u 
S. --r^/uS> ^iJ'^/uS, /:=^/uS> 7^'>/uS. 
>'rv'/uS, Kt^v'/uS, hy^v^/uS, ■rh^-rv'/u 
'<v^7^v/'/uS. ^=^1^x'>/uS. 
T^-iJ'iJ'T'i^/uS, y-t-x'^/uSSOS^L^a-^/uS^r 
40 ^^i-6o 

[00 181 T/U^^/USli, >^p«-:-/US. -ryy^n 

^r:/uS, 2-:/7^=^/uS. 3-:/x=^/uS, ^v^y^ 

— /US> n-^V^-2. 4-v^in=:/US. 3-y5^/U 
-y-r- 2 /US. n -jT^'X- 2 /US. n 
- Kx-fe- 2 -3.— /US. y Kx-fe::^/uS. n 
^X-t- 2 -:n=/uS^tt^ n - 4 -3i^/U 

s«:a*-r5o 

[00 191 •>i5'PT/U:^/uSll^ff*L< l±. 
3S:5 8 0v-i7P r/u^/us. 4#lCi^3?5J^^|^5(7) 
50 i/^ PT/u^/uSXJii^lJII^i=-^6<0'>^ pr/u:^/uS 



1 1 

[0 0 2 0] >Ty T/u^/i-Sfift?^6^{c(i, v^ry^ 

(0 0 2 1] r/L'T/U=^/l-Sli$?*L<(l, 7/^V>Ll 

[0 0 2 21 r ^L<ti. 6/^^^L10fi 

[0 0 2 31 -r or y-/u^Ji*iF^ L< li, 4<|gXft 

^->'^Ss^^:7ai->'us, :^^1^y'y/^£, ^ryy 
yus, t'y^:^yu^, e^v^/w-S. ey^v^3^/us, ey 

[0 0 2 4] nryW^yUi^tWf^ L< J^. 4 

/^S. y ='/\^m. y v?-/ug, t'-<y v^/u 

[0 0 2 51 T/u^^fy^lif^^WSCIi, p< h^i^Ss 

[0 0 2 6] ^^m(r>mm^x\ Tjuti v^mn^j^^ 
»*u<tty ^^^i^. h y ^J^mjis y 
[0 0 2 7] i^wp^omwip^x . r f\^tf ^) ±m^m\%-< 

[0 0 2 81 ±SE;^^tc:*5V>X. />ny:/J!^.^|^^9j§l^, 
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(0 0 2 9 1 4!:«^<!omfi£4^(7>yti?)ici|#j;:»ia/^^n-c 

[00 30] ^tp^ Q. ;55<i^/^< ^ t IficOi^SlI^^^ 
T. 3M^.^V^L 1 Ofigi^^SI^J^fifeL. Q. ;!)53||^|^ 

^^SmXI^/^ayvM^^. -CNS. -NO: S, R. 

R- S i -K, -COOM^. -SO> MJS, -P 
O, MS, -COO (M, ) -SO. (M. ) 

S. -PO, (M. ) j^aim^lftl/irl^U 

*K^»ci /,fi^L4ot^r yT/u:^/PS, i^^ffi^-Ks 

mMu^\^m^\^x^^^x\.x\.^xx.<.. ^wm.^^ 

tiK ^©IftXti-'^pyvjff.^, -CNS, -NO: 

Ri R. S i -S. -COOMS, - S 0> MS, 
-PO^ Mm. -coo (M. ) -SO3 (M 

. ) w: ^. -PO, (M. ) .y= i^mm^^ifj: 

V^L6C9r/U:^/US. J^^I^i^SJci >^c^V>L ecofc: Kni^ 

i^T/u^^/i^S. ^iRJK^lBc 1 /j:v^L6co^^DTy^=^/^ 
':^>'^SxiiR.» -X. -stciii^iiift^n-t^Jt? ; 

R. . R= ZSlU^R. ;^5i:v>(c345i:Lr. 

V^L4 0r/U^/i'S, i^Kil^.i^iBcl ^'c^rV^L 4(D^<— 

M755T>'U;<; y ^m^^^Ls -eLTM. T/P;(7 y ±S 
^iP^l^t:) U ; R4 &U^R., LT. 

s-s. -co-S. -SO-SXtt-SO> 

[ 0 0 3 1 1 fife5^(a) it. ^Fiztf!-^ L < It y > 

[00 3 2 ] ^*LV^y/U;}^/U;r^Vtt»(*:|13!jc^III , 
50 IV, VRV^n : 



(8) 
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lite] 




(III). 
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h 0 y^^^^ (CH, ). SiO-^, (C 

H, ) , Si -3EXt*-COOR.i ^mt>i.. ^U-CR 

.•^^a*R.Mii:iM^i^[5rLT. T^mw^^. mmm^^i 
R.* (i7K5^im^. mmm'^^i^j^^^^i 2(D 



-CNS. (CH> ) 3 S i O-^. (CH3 ) . 
S i -SXJi-COOR:> ^LTR., »i?ic?f5 

yuS^:-^*:>L. Yjl^9^Ili^XI±>N-Rzs Strife 

[0 0 3 3 1 ^nvm'r^it^^<omi^mii. Tttcon^ 

lit 7] 




Ht8] 



(11) 



9-1 83833 
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(38). 



cx:h. 




(40). 




(42), 



[00341 :$:^Q^<7)$?* i^' ^ h 

[0 0 3 5] |*5>(a) »ii|#«Ciif*U<Jii;^>'^'o-<>;5/ 

[0 0 3 61 mmm.'^m^^Wifm {ROMPto««) t 

(Ri, R ,0 Ri , P) . L, M 

i^^JS^«ci/j:i^L2 0cor/V'#/uS. JK*I?,^^» 
1 /^i>t 2 0 (7DT/^3=^'>^ ; ^^^^w^^vtmM^.=^' 

n r /u=V-/u^^ L < «1J^5!I1^. 1 /j: I ^ L 6 COT/P =1 =^ 
6 cor =1 <t t) ®«l ^ fvfz,^mm.=i- ^ 6 /jrv > L 




(41), 



(43) 



* ^ (Ziegler-Natta) ^(7)iH{i/^®£T*fo 60 w tL^CO^j^^I 

[00 3 7 1 ^$>(b) H«F^L<li, /UT^^^^A ( + 1 
I) ^^Xfi:^^^ ( + 11) ^Jfi, i|#(c»*L<t± 
/Ux^^^A (-hll) ^gJ^-e^6o 
(0 038 1 fiK5>(c) <D^«l«-ttUl^Lf^»fi(0*$:^ 
tpcTDT-, 7K5^iCj:«9J^®^ti/^i^ROMP«ii^, ft^W 
tCtl, wo 96/16100 ^^a«WO 96/20235 

c;^;fx^r>^ (+11) mm.^^m^^:ittm^^k\. 

[003 9 1 Lfe;5SoT, ^K»(b) l±»* L < li»:5^I I 

I : 

* Z, Z: (III) 

1 /j:v^L6 (or/P4r>'wS» ^^j^i^Leeo^ND 
3St-J;'9S«l^ixXi3 9 ; ^iMiR'o&U«R3. li-i^JC 

/^oTt^ h 7-Xli-5>'^' ^f"l^>'i^3^:^i/'>r^S, X»* 

#^©«Xt^iK3gl^^=^»i /^v^U6<or;u:^/uS, mkm^ 

/^l^L6<OT/l'=i:^i>'Stc:<|: i^Elfe^ixT^ii^ 1.0 1 @ 
Xl^2i®(01, 2->'a:- ix^^irJ^^UTib^O, Ijti> 
»iR»o&a^R3. Ji-i^tc/jroTr- h^-X»^^>'^>^ 

tPt. Cixfi^lS^XIij^5?50?i^i&l /^v^ L6£7)r/u:^r 
/i^S, i^iJIKl^lgci /.ev^L 6a)/M3r/U'=5e/uS3^L< ti 

1 /jiv>L6cor/u=i^->stc<t •JEtft^nr 

:fc»3l.o-mil, 2-&t/3. 4-te-C:7:n- ^>'ifig 



(12) 
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2! 

[0 0 4 0] ^III V^i:>^tl^it'^^^<DmtL^L{:i, 
[0 04 1] ^III vmt>^i^l:b/l'T^^M.it^(^RXf 

^J^/Noy:/ {1:1^5 (mK.it. MeX, XJi [MeTU— 

v-Xr ] ) ^»::*iv : 

R». Rio R, . p (IV) 

[^4^. R^., R.. &l^Ri . It^ni (CiDl>T^ilS^ix 
10 0 4 21 Rj.. R,«2&U«R,. liAf^L< 
[0 0 4 3] r/u=^/i-S«i: LT5£^$ix§R„, 

-^tj^-Y y^^a n-. ^ yRXJ^^E.y^Jl^m. 

S> n-2io«-< y :/d tvus. n y:R 

t/^ny^/US, 2~Xtl3 ^V^/uS^U^l 

2-, 3~Xli4 '=^C^/US"Cfe5o 

[004 4] T>'U=i=^>'||^ Ur^eS^n^ R:. . R.o 

&a«R..iitam<^xii5)'ii^^#t-c*5oTJ:< . ^LTif 

n-^^U?^ y >^n;K^fyS. n -. 

y&u^SflH>^ h4f 2-xii3--<>^/U7i- 
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^^ VS^^tKl-, 2-, 3 -X«i4 v'/^:^^>'IS 
[0 04 5 ] Ri', Ri.&U^Ri. i^'^E^^^n^^B-^t*. 
55. iK3?51^,^{[^l/j:i^L4<o^-DT/u#/i'ilXlii^5fim 

[0 04 6 ] v'^' oT/u^/uSi: Lr;^a^$ix5R=.. 

[004 7 ] PT/U'^' ^v-Si: L-C:£i^$n5 
R,., R,.;Rt/R,.tt»* L<l^i^5f511^=^3Sc5/^V^L8 

^ pr/U3 ;^'>St**>ao Slo;5^<D0ijiiiy ^ CI y^f'/i-Ji- 
^'y-, hyp<h=^>^-, hy:7/U5j-n 
^ ^/u-. b';^ h y y'/UTt- p ^ 'f-jv-Rn K y :^ h y 7 

[0 04 8 ] ry-/u^<i: L-C:£g^^ix6R»., R>«& 
tJ5R>.»i»*L<llj^*lS^!&6/j:v^Ll 2(Ory-/u 

40 /uST'*>6o ©«^^*i;tr y-/i-3£oftl56«J?i:««JJi>^ 

hy;<h=^i^-, h y 7yu;*-py tr>^ 

h y :7yix^op<^/u-&o! h y ;^ h y yi\^^^:^^fv- 

[0 04 9 ] Ty-/U^^^^St L"C^^$n6R»-. 

y-/^;^^>'iS-e^>o. ^: ut#jc$?* t < ii. ^fia«^ 
5o ®»$nytr y-/^':^-^v'S<7:)^^^6<3/^^l^ip'5"/^ 



(13) 
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(0 0 5 01 T/UT/U:^/uSi: LTA6S$tt6R:.. R 

;^ h=\^'>-. 'y^v^i^-, hyyh^^^i/-. hyy/u 

T/u^/u;f:^ •>S4'c7;)r>'U^ L < ti;^^i/ 

hy/^/w-. / h^v'-, h=^v---, hy;^ 

^/w-J^t/h y :^ h y :7/u>fn^^/u— <>'v?/^:;^:^•>' 

(0 0 5 21 ^III -C^t^^^HS^tC^^ Ll^igi^ll, 
R».. Ra.SO«R>.;ft5j^5Jll^i=-l»:i ^'jJl^LecOT 

1 6(7)r y->'usx»ij^i{ii^^»6?tei>L 1 6<^Ty- 

[0 0 5 3] ^11 1 -C^*5$ix6#^^tC!|#SiJtc«^^Ll/^ 

(0 0 5 41 ^i^v^io^th^m-t^yf-y^y 

W?fc0»Jli (C« H« ) 3 P, (C H» CH» ) > P. 

(Cs H, .) 3 P. (CH, ) , P, (C: H» ) 
» P, (n-C. Ht ) , P, (i-C, Hr ) , P, 

(n-C* H. ) > P, (€• H» ) » HP, (C. H 
» CH, ) , HP, (C. H,.) I HP, (CH, ) 2 
HP, (Cr H5 ) , HP, (n-C, H, ) , HP, 

(i-Ci Hi )s hp, (n-C^ H. ) » HP, 

{€• H. ) H» P, (C H« CH» ) H* P, (C 
5 H, ,) H: P, (CH, ) H= P, (C= Hi ) H, 
P, (n-Ci Hi ) Hz P, (i-C, H, ) H 
» P, (n-C« H* ) Hs P, PH. , (2-CH. 
-C. H, ) , P, (3-CH3 -C. H« ) , P, 

(4-CH, -C. H. ) 3 P, (2. 4-^^-CH, 
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-C6 H, ) , P, (2. 6-v?-CH, -C. H, ) 
» P. (2-C= H» -C» H. ) > P, (3-C= H 

* -C» HO ' P, (4-C! H» -C- Hi ) 

3 P, (2-~n-C, H, -C. H« ) 3 P, (3-n 
-C, H, ~C. H. ) , P, (4-n-C, H, -C 

• HO > P, (2-i-C> H» -C» H. ) ^ P, 
(3 - i -C3 H, -C. H* ) , P, (4- i - C, 

Ht -C. H. ) . P, (2-n-C. H. -C 
. H. ) > P. (3-n-C« H. -C* H. ) * P, 
10 (4_ri-c« H» -C. H« ) > P, (2-i-C< 
H, -C. H, ) 3 P, (3-i-C4 H, -C 
. H. ) 3 P, (4 - i -C. H, -C. H, ) . P, 

(2-t-C* H. -C H* ) ' P, (3-t-C* 
H, -C. H* ) , P, (4 - t ~C« H. -C 
. H, ) 3 P, (2-CH, -6-t-C« H» -C* 
H* ) > P, (3-CH> -6-t-C« Vh -C» H 
1 ) ' P, (2. t-C H. -C» H> ) > 

P, (2, 3-i^-t-C* H. -C. H, ) 3 P, 

(2. 4-v^-t-C, H. -C. H3 ) 3 PXh^t. 

20 (0 0 5 5 1 4#(cif?^ tv>7^;^:7^' h y ^ y:7^D 
[0 0 5 6 ] ^Iir-^^^^n^^b-^l^^'oo^JKI^^lc:^ 

(0 0 5 7 1 ^t^fb^SrSr L^i^gafst^^^-r^^iii 
[0 0 5 8 ] ^^{k^e:! uat^iaffi-^*i. 0>Jx.ii^3R 

(N. ) ; 6/£V>L24<l§, $f * L < *^ 6 V^ L 1 8 
^Lri|#tc^r?^U<i^6/^l^Ll 2flacO;^|gl^.^^ 
$tf#m«IX«OH-, J^^11^»1/JJI>L4 0T>'U# 

^6/j:v^L 1 2<^>Ty->'^-x^^>'^^Iy>'-i^«i$nyh 

2m. L< Ii4/j:i>t 1 6(®, ^tri^lci?^ L< 
40 ii4/j:v^L 1 o<!Scoj^§^J[^^3^o^icojf^^^, sidi^-^^t;! 

L2 2f(S, $f^L<«ll/cfl^Ll 8(@, 1^(C$?^L<*1 
l/ctl^Ll 2i®, '=eura'b»*L<til /^V^L7fiac7;> 

^/^-, j^^l^^lSl 4^1^ L4cor>'U=i^'>-Xli^>o 

50 y>'-©«i$n/tflgfl^i^. flsia^, 



(14) 
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omRX/':fu ^mvh^o BuBeTP— VvS^U^^-rnTu 
[0 0 5 91 r >'&i;«^-r or ^ *>co^o 

t>^<Om±. ^^-^l^, \f7:xL=-J\y, ^^^^'UV, T>h 

7ji-:h>?>', 7aiy v^>', >^:ii y V^>^, h 
^i^^iS 1 /.c V ^ L 4 cor /u:^ /uStc J: 0 $ H^c-o^ 

[0 0 6 0] ^hy/Mt. 0IJ;tl^^ h=^iy^. 

«F*L<*i, h y/Hii^Mift'C^6o r/i^^/i^=^hD 

II. T-tr h y /u, :7'n h y /u-, l/f^cizi h y 

y/K ;^5^/W'<>*y:=^ h y /u, -<>'i;^/u=iis y/u&uj-^ 

y^/Uz^ h y /u-C^j^o ^ h y L< iE®4i^ 

<7)j^^i^^?S: 1 /^i^L4 60T/^=^/u^ h y 
-hy>'U"C*)5o T/i-=^/w^ h y/uo^ t>T' t>, r-ir h 

- h y^Ki^^Cl^^LV^ 

100 6 11 »^ LV>1^yi//U— T'c^'t^rMi. ^^it^ 

-tfv, f^pf^ai^, -^vy— h y /uxi±T-fe h:=i h y/u 
[0 0 6 21 *^^cr)fflffli^-e. 5t^<k«rec:Ll«i.^ia 

[0 0 6 31 Jt^^bSrigwLlgl^iSte^ti. fi^Jxf^. 

1^, mmtL.xi,mm^ti^. z(r>^o^j:it^^<r>itm 



26 



0JJJ1W= O, Hz S&O^NH, ; l/jTl^UlSf®, 

L20<i. $?*L<l:3:2/i:i/^Ll 2f@. UT^I^tc 2 /ji 
1/ ^ L 6 flSco j^s^M^^'^r^tr^Mlc J: 19 N - i^9«ii^^l& 1 

I*, N-i^igj[^^«:i /c^v^ L4<^)r/u:^/u^t$tt/b^^ 

^ A ; 1 1>L 2 0<^, L< II 1 L 1 2|la, ^ 

[006 4 1 ZL(D^^/j:ytmt^i^^i^m\*'mitL^(DMc 

i^Mit. y^?^y— /u, ixL^y^ju^ n-^as-f y-yo^"? 

/u. n y^^TJf^H^^ y — /U-. 1, 1. 1- 

h y y — /w, fcfy^ h y >'/u:^ny ^/wy 

y— h y;^ h y :7/U7fny^yuy ^y — 
y— ^^-y-y— /u, y ^/uy /u;^:/^ vxii^^/^ 
^^fVtt-f^l^, v'^^ ^ y — /ix, ci^:^-y-y — 

^iny— /u, y fvitxjy J --/v^ y zxlz:.)^/^ f\^ii-f^ 

^/uai— -r/u, v/y T^v'u, v^-Y y tvuic— 

h7-&t;«^:x^y ^wvy^/p.-j^:^^^ K\ v?y^/u;=^/u 

40 --Ov^/wy ^/uy rirhT/i^T^t K> 

Thvr/ux t Ks h y :7/u;f PTir hT^ux t h\ ^> 
XT/UT^fc K. ^^/PT-fer— hs X^0 7^ 

y ^/P^^yu AT ^ K. v^y^/i^Tirhr^ K. y k 

^'^Rtl^N-y ^/Wkfn y V'>X*th^„ 

[0 0 6 5 1 M— T 5 :>^**^R». NHi "Cigioi-:: ^ jd? 
-eUXf^Hr ^>Ji^R,. R,.R=,Nr*^t?-rwi: 
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-CHj -CH: -NH-CH: -CHs -SXIi-C 10 
H,-CH: -N (i^^l^^^l/,^''^ L4 60r/U:^/U) 
-CH, -CH* -Si£r^i:)L. LT R* . tt^fili: LT 

/u^yu^ll^ ^ U < (i 7 /j: V > L 9 j®<7>j^^iS^^^tro 
^^/uT^v, v^^^yur^:^, f>yji 

>'^r ^ >'^t/^>'v^yUT ^ ^a^tceni; k>> n- 

[0 0 6 61 2^^P^comfiJt4^4'(^^5^(b) (i^^L< 

f^. 'SMW=^ (N, ) , r/U=i— /U, T^>. CO, H 
. OXIiNH, ^mir^-^^ X'^ir>^f\.^m^Xth^o 
I0O6 71 fiK^^(b) li4^tcfi^^L<Ji, ^III 30 
4*, Lli-OifV, ^:^y:r.i^^ fV^ T± 

h^hy/i^. (N, ) ^nt>L. zti<^n^^4m 

/^V^ L4(7)T/U3 — /U. CO. H, OXIiNH 
10 0 6 81 ^III X0:t>^ti^it^^^(DZ* ' JSiXf 

xj^Zz - \tm-xn^^j:^x\^'XiiX< . xaz^ ' r 
xj^Zz ' ti— *gtc/j^or, zim-(^>x»>^x^\^\ 40 
[0 0 6 91 m-r^r^:ti^n. m^^t^^^ h*9^ k 

(H" ) . /^^-f K (^JlX-t^ C 1 ' . B r' Rlf 
I ) . BF4 " . PF. • . SbFs " . As 
F. ' . a-<:y^i^=c=./i.' C^ixfi, 

t,4<7)T/U=i (j^^lS^^Sci /<CV>L 4C9r/U:^ 

» S iSXfi (^9^i?.^i&l /^u>L4<^ryu^/^) 

[0 0 7 01 H«Cig-f6r:^>f>l^i^5^IiR^3^1/j:V^L 50 
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1 2(Drjuoii — »^ u<i^i^i5lJ[^^^i /j:t^L6 

ikoy. m^i-i. ^R. R, R. C-O" {:im^-t^i><o 
r*fo«9, 5*4'. R. li7k«m-PXtiiK5Bi!S^»:i>iv^L 
I o<Dr/i-^/i^m^mt>L. R» iij^^M^IS:! /cfi>L 
1 0(Dr/u^yU'S^i&^:>U, ^LTR. 

V^L 1 OOr/U:SP/USXIl7:«:=i/US4-^t>-ro <t^W 

[0 0 7 1 1 ftii(7:)jg-r5r ^7|-:^liJK^gmT•§*3n^v^L 

4cDrir^y KS. ^Lxmcitf^L<\±. mmm^f-^ 
-CSC* •c«i:)-rw^355t*#, ^4", R- nmrnm^F 

R, R. T-^*:)$n6S«r^*:»L. rnn/p^xii 
L 3 f® coi^ 5^J^^^ 1 /^^ I > L4(7)r>'i-:^/ugXllJ^i^m 

fto;!)vcof!aj|j:, y y^o f/ur-fe^ y Kffi. -C/RXJ^m 
Hy^v-u-Tir^^ y KS. :7aL-/UT-fe^y KS. 
yuT-trf-y KS. 2-^^>'i'7 3i-yuTir^y Ki^. 2 

y:/D e'/uy^:c:::i/ur-tr^y KS, 2->fy7'Di^ 

/u- 6 ^/u>^i::i/U'Tir^y KS. 2 -mH>^^yu 
y:^=^/l-T'iz'^Vh'm. 2. 6 -v^-||Hy^/t':7aizi 
/wrir^y KS&U5 2-^ ^>'^-6-g^H:?'^/^'7x- 
>'^r-lrf^y h'mvh^. 

[0 0 7 2 1 mmm(or=-:t>n. m^.^^. x/up^^- 

Y hu-h. j^-Tfsj^-^-h •Mmi^'^^i fj:i^l.8<r>:tj 
-/ur-trf^— h y D a-x(i^ 

2. 4, 6 - h y y>^n kf/u:7^/U4^^x— ao^'i^^ 
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[00 7 3] ^in ^(DZ* ' JkXfZ^- ' ntR-^i^K 

H r=^^>. cr r=-y^:^^ Br T-yf>. 

BF* ' T=^:t>'s PF. r=:-yt>s S b F. * T^^ 

AsF» * T=^:t>. CFi S 0> ' T — 
C« W» — SOi ' r:=-;f>, p — h/t'^x^^^^t'J^-t-— 
h (hv^U— h) r:=.:4->^. 3. 5 - S?^ ai-/U 
;^y^7^^— h r^;t-V, 2, 4, 6 - h i; ;^ ^/U ai:^ 

[00 7 41 ^III T^*:>^n61#(C«F^ Ll/^ROMP 
ftfe{«H. [ D-^:^->/U) , p] , RuCl, . 

[ (C. H. ) , P] , Ru C 1= . [ (C. H. ) , 
P] > (CO) R uH^ . [ (C» Hs ) 3 P] . R u 

, P] , (CH, OH) Ru (hi^U-h) = . [ (o 
- h y/U-) , P] , RuC I , . [ (CH, ) , CH] 
> P (^ ^ :^) R u C 1 I , {i/^ u^^i^;\^) 1 p 20 
(i:^;^^-) R uC 1. . ^ROJil^lC. (1 ^yu-4- 
y fcVU^V-tf >-) RuCU P (^^ D^:^v' 

[0 0 7 51 2^I6^<;)M^#>^-C^i^(c) i: LT^ffl-r 

(s i c) . i&Jss:*-7K4^- h ( kp-^-t h . e®. c 

a CO, ) , i&J|^::^/U7aL— h (^<^-< =¥^1^ 

[0 0 7 61 f&^ic) im^L<\t. ^mmim. 
^i>its i o, vh^o 

[0 0 7 71 f&^(c) ll4#(C»*U<ti> Alz 40 

O. RXJ^S i 0» -C^b-So 

[0 0 7 81 ^/jrSS i Oa 3C{t»<75 5*>-Ct, :&^»» 

[0 0 7 91 -e^*3$n6'>7^j^^^-c^»?. ^ 

[00801 ^^UV^'>7>'ti^I C^^. Rti2?:cv^ 
LI 00(@<Og^mi^^^:ffr6-{ffiW«fcll«r^*?L. 1 
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L2 OCOr/W^^/uS. ^mm^»5fj:\*^L 2 0(DT - 
/i-S. ^^J^^^6 4*l.^L 2 0<7)T>'wr/U:^/i-S. i^^ 
I^,^»5?:cl^L 1 2(7)v'^ PT/u^^yuS, J^5{5J^,^I^2 
/j:t^L2 0 cor/un^'Vryi'^/wiSxiliStSllS^ISci <e 
v^L2 OcDTv-yHS^r^i^i-} X-^i:>$n6'>7 V-C^ 

[0 08 1 1 R, Y, , Y, XliY, ^LT;&IS$tL6 
(D^^-f^yulS, ^^iy/um, ^yf-ji^m. :t^T/\^^. 

[008 2 1 R. Y. , Y: XJiY> iLT^^^tb^ 

[0 0 8 3 1 R. Y, . Y, XliY, tL"C^iS$ix6 

^r^. -tLT0»Jx.«^> ^^^v^yu-^, 3- 
>^3:^/U:;^P f/US, a — y ^/^'<>'v^/^S. 4-y^:ii 

[0 0 8 4 1 R, Y. , Y» XJiY, i:L-C;£|g$ix6 

v'iJ' PTyU^^/USfii?* U < (^i^9^J[li^l^ 5/«fV^L8CO 
v^^^ PT/P#/U^. 1#(iS?*L<Ji. j^3?5mi=-|&5COv' 
^ p r yu yl^SX llJKilim 6 <0 -> ^ p T /I'^/i^mX 

[0 0 8 5 1 R, Y, . Y. XI^Y, ^UT^^^^ix^ 

^yuS. 2 -31 K^'Vzc^/US, 2-/ h^v'T'P f^l^ 
3-p< h=^i>':/P fcVulS. 2-:i^ h^v'y^Pfcf/WS 

[0 08 6 1 Ri: Lrjea^nST/t-ir^yU^fi, >^p 

^^f\^^. yzru^=.jvm. 2--/'r=^tv^, 3-y 
T^-yi-S. ^y^T'-yi-S. n-^>^$'-2, 4-v^^ 
-/l-S. 3 -p<f"/U-yT-- 2-^-/1^^. n-'^^'r 
-2-Ji — yuS, n- Kx-fe-2-^^/WS. >ryK7^ 
-Ir — yU^, n -ir^ ^"f^ ~ 2 -:i:.=.yuS;RO^n 
^^^_4 ~:3i^yu^$:a^-r^, 

[0 08 7 1 i;yU;4-^>ryU'=^ryuS^^tJ«/<^^ yyt' 
^^yi^S. 2-> ^iJ^ yyi-^f^ vinf^yuS. 3-T^y 
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^^5^:^•>>^o fcVwS&O^a--;'^^' !;;uj}-:^ ->7'nt'/u * 1 0 0 9 1 ] ^ I q^cORili^^ L < li. ^ ^/uS. 
[0 0 8 8] mi-^r^/T/U^/i^m^ts ^iKit. 2- tf/uS, 3 ~r ^ /T'o tVuS, 3-^/U'>v^/P^:^rv' 

t'/uS, 3~r ^ y :/^yuSSt/4-T^ y y^/i-St? y /l-j*-:^ Cxt'p fcVuS. 3- (3. 4 -3i;K^'>i^^^ 

D^r^e^yu) ^^/l^S, N- -T I y zr.^/u) -3 

[0 0 8 91 iSf v^v^/U'^^v'T/w^^/uSii, -r ^ y tvuis, 3 - u>r k^p tvus, 3--f 

;tli, S^f^/U^^^/uS. 3-^y ^Vi^^/Uy^n Id* V t^T*^ K >^p tf/uS, H: N-CH* C Hi NH-C 

/U-S, 3 y '>v?/U:/^/US&t;5 4 v't^/uy^ H: CWj NH-CHs CHi CH» -S, (CH 

>'US-C*>oT ctl\ 10 , O) 3 S i-CH= CHs CHs NH-CH« C Hs 
(0 0 9 0] 3i;K^>/>/^ p^i^i^/ur/Us^/Pffil^^* CH: : 

L<ll, /3- (3. 4-^;K:^i/i^^ P-^^r v'/U) aif- [ft 1 0 1 

o 

(CHaOaSICHjCHjCHj^^ A.^^CH2CH,CH3Si(OCH3)3 

CHjCHjCHj 



[0 0 9 2] LV^'>7>li> ^ I [^4*. Rli ^ ^ y >'U;^=^i^7'P tVu h y y h=^'>'>7 3- 

p^f'/uS. ^=^/i^ms 3->/U'*>^h>^p f/USXI*3 (3, 4-3L7j?^$xix^rci^^f..>/l,) 31^/uhyyhdir 

6o yy ^. V -y /ui^-T" hrT'D tvu h y y h de>-v-^>, 

[00 9 3] a;i*(75Y. , Y, RXJ^Y^ J±»*L< v - T ^ 7 T^P fcf h y 3i h i^'V^ y-T^/y 

(i. y^/i^S. ^^/^S. Tirf^yusxtt2 -y h^^i^ p tvu h y y h v-t^^ > . N- (^-T^y^i^/u) 

^^/uS^^:bi-o - V -r ^ y :ra tf'/u h y ^ h=^i/'v'^y, h= nch 

[0 0 9 41 5^ I ■C-*^*ttSjii-e'>^>'^O:ir*0'j a CH, NHCH, C H, NHCH= CH: CH, Si 

it. :^';^fV V y^i h^v'v'^v. y^yuh y h^-V (OCHi ) . . t^:^ [v - ( h y y h^'>i^])/i^) y 

iyy>. ;^^/\^hV h^i^i^y>. hy^[3~(h 30 p f/u] r ^ : 

yy h=^v->y/u) >^pe/u] ^ yi^r^i^—h, [^ki il 

(083)3810 [(083)2810] [(083)^8101 [(CH3)jSio]^ si(Chy3 

* NR2 NHR*SI(OR)3 

-T] T^^p ^ ^^ 6 Wffi w tc ^ i4 ^ 4^ y y ^/u p ^^m-r^zth'^m-Cih^ti^^o itf^m 

o:7'pt:Vuh y y h=^v'vy7 V. 3 - h y ^ h=s^vx->y 40 s$^^T^^-5) li. 0»Jx*i, HS^v'/utJ^ v K(Silbon 

/U^P tT/Un^Ni^'g^MTKI^I. 3-y y/W'Th^^v'T'p d) W12EST, V p W 1 2 V S T^^O^ V p W 1 2 S 

tvuh y y h =^v'v-7:/. tr:^/uhy;^ {2-yh:^-> sxt/^Tr-mflS^ixri/^So 

^h=^» kf^/U h y Tir h::^^^^^, 3- (0 0 9 6 ] 2tc^^(7)j(a^!)^4i<0/ife5>(a) /jJV^LCd) (K> 

yyu;<!7>^h7'p f/w h y^ h =^'>'>7 V, 3-yy->-:^ at, /tceaic^fbLrjcv^ 

/u:t=^C^rp bfyl-h y^h^^i^i^^^. 3- (2-r^ [ 0 0 9 7 1 L < II . Ii5c$->(a) 1 

ya:^/uT^ y) >^ptvuh yy h^^'>>7>st;^3- 5-7 5®ffl:%, ^5^(b) 0. 001-10. omflk 

(2-r^y^^yU'T5:y) t'p tvuy ^/uv?y h^:^ ^5>(c) 2 o-8 oi:fi%&u5^5^(d) o. oi — 

v-^i^-Cfc^o 2 0. OmiftroSr^tf C^»(a) , (b) BitJ^ic) <D^^ 

[0 0 9 51 ^^(c) tf&^id) t<r>m:^!^(DiXt>^{Z. It 1 0 0Sift%-C^6) . 

^^Bm^^mmti^xi^mi.. ^ixmt>^ti^'>y so [oo98i i^tc^if^Li^Jic^^i^jjflfifei^ii, fifc^^(a) 



33 

2 5-6 58©%. 4#U3 0-5 Offifi%. fiK5>(b) 

0. 01-2. ofi:a%. i^jco. 1-1. offla%. 

f^^ic) 3o-75ffla%. i^tcs 0-7 oms:%. & 

tK/3cf>(d) O. 0 5-10. Omfi%. 1#IC0. 1 — 
2. 0fl[f!:%^$tfmi|^-c$>5„ 

10 0 9 91 '4^^m(Dmfi&^ commit, {^^^^^m m 

[0 10 0] f&6i^ia) /^V>L(d) «CjiD;tT. ^^^^coM 

^mm. -^mm. ^&m. m^K ^^yso-r^j. m 
[0 1 0 n :^^m<omf&mn^m\^mmi^^A^X'\^^x 

ii<OXh^ : 31— 7^ (c^y^^/uji— r/u, r- h^t: K 

J^yl^A, 1. 2-i^^viui:JL^:y^ j _ i; ^ 

ppji^>^^ 1, 1, 2, 2 — -r h ^ ^ n n 3:.:$? » , 

;u7j->/uAT^ h\ N, N- hr ^ -r h 
^^^5'i^) . ></U;J-.^v'K ( v^p< K) . 

i^-fef>. o — v^^ n D^>"^ 1, 2, 4-Ky^P 
[01021 Lir^^^ffl5(^flBfl;^Si&U!^#0IJg|{b7K 

[0 10 31 ^^m(r>mf&!^<DmHAi:mj^n^ mt^^e/ 
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[01041 ^^^mcnrnfum^. m-^^z^t^L^xmi^m 

10 [0 105 1 ^^^li. ^5>(a) /Jrv^L(d) ^^trm* 

[0 1 06 1 ^^^(7):^&l:J:W^a<li. d^/j:<i:l>6 
ot:<7)Ma-ctfh>tL6„ it#tc:. eo/jrv^ 

L3 0 Oi::. L<*i6 0/jrV^t2 5 O^. ct!9»* 
L< 1^6 0 /^V^L2 0 0*C, Ur^t^?^ L< (i7 0 

/J:v^Ll 6 0t:(^^aft*«iliHF^-CtT*pH6o m^^i-, ^ 
^m^^^^MibhtltiUm (0»J;tl^. 8 0/<CV^L2 0 0 

20 [0 107 1 mtBS^Ii. ^ff^Xg (0iJx(^. 

mmmi^tix^K. ^^x^m^m. t^mRv^^ptfb 
[0 108 1 :^mm<o:^mi:iVk^xmm^titim'^^ 
.-Ky-^-xi^p^/jror J:v\ sfjfsjjf y -^-tt, 5oo/j:i> 

U^2 0 0 0 0 O O^/u h L< Jl 1 O 0 O/cfl'^ 

LlOOOOOO h > (y/U/^— ^Ji — >'3>'>7p 

xx\*\ 

[01091 :^^m(o:^m\zvtoxmi^^ ixtim^f^ 

[0 1 1 01 L/^;d5oT. m^SBD°DXIim^ 
[ 0 1 1 1 1 

[01121 ^Jfi^JJ : TK<7)|lli60'](Ciol>T^ffi$n5 
50 v^v-^ p^>^ v^^^^Ji, KOHXIi^U-=^3.7 — >— 



(19) 
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(5 A) ±-e. ^mT% <i//<^< ^ t>4 BP«i. ^i^fe^n 

T (Smbar) T^lO^W. flftrv^H6o :feTCO||liS0ij 

(7:)ROMPltti^jt. (1 ^>'i--4 — r y f/w-i 

>'-tf^^) RuCls P a . (telSiA) 

?^fa»j : B y k 0 8 5 [f— 7>r>r-r toi^ — (BykC 
heniie)ti:St] 

Byk06 6 [ bf— !7-Y '5r-< t 3: ^ — (Byk Cheniie)?± 
oi ^^(Quarzwerke Frechen)ttSI] 

'>/U7Kv K(Silbond) W12EST i^—V ^ :^f\^^ 
>^ U t 31 >'(Quarzwerke Frechen)1±®i, ^3^3fi&^W 

VpW12VST C^;*- — ^rn/U-^r ^U-ztaiXQ 
uarzwcrke Frechen)t±K. ^^g^^W 1 2 . TyU^/Uv- 

VpW12SST C^;*- — ryyoi/W-'^r yU-/b:ai>'(Q 
uarzwerke Frechen) |±®i. ^^3|!»^W 1 2, t-^/t-v^T 

//l-yu-y ^ 7s [pS^ife :Norsorex] NS : m^W^'^- 

t 0 1 1 3 J Ulife^'J 1 : y y U-y iJ' ^ [ffi^^ : Nors 
orex] NS. 0. 3 9g*. W^X^fSit^h. 8 OrX'. 

v^^^-S 8. 9 5 glC^jWt-^o ^1(0^ 
f^Sre OrtCf^inU. JSkV>-t*B y k 0 6 6. 0. 2 6 

ifeiSilquest) A- 1 7 1 , is^i^ /Ux ^ — X 

(Osi Specialties) ^±;&-'b«ift-$ 0. 4 9g&t^ 

ftfeiftAO. 2 0 g«:*^»ai-5o :i(r>m^^^eox:x*i 
oj^mmiWL. v:^'X'^^m^y^i 2. 59. 7ig^ 

^mmwi^s j5fcv>r'S^TT'3/cfv^L5 5^r«^m^-r^» 

\^^xmit (2B#fW/8 0*C : 4f^m/l 0 CC ; 1 B*F«1* 
»1 : 
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10 114) I^ffi0il2 : //Wy ^ [(91^^ : Nors 
orex) NS, 0. 3 9 g . mWi^ti:t>*^^ . B OX:X\ 
i^t/^rn-O^^i^^n^'S 9 . 0 9gJCigft?i-5p ^CO^ 
iR^6 Onc?^aiU. efcV^T'B y k 0 6 6 , 0. 2 6 g 

&t;«te<KAO. 2 0 g ^^^.Aa-f 6o ^<r>w^^i: e ox: 

T-105>ffl»4^L. ftV^T'C^yWTKv^KCSilbond) W12 

EST. 6 0. 0 6 ^^^{zmm-t^o ^(DU-^mirW 
10 jciiani^'r?) :i<t/c^< i o^mmwi^s ».\^^xM^rx3 

^-^AffiS^JwiiAL. JSkV>"C«9e^k: (2^m/8 0r ;4 

B#F»«/i 0 ot: ; im^/ 1 5 ox:) -t^o m^i:^xf 

[01151 MMM 3 : v'/UjJ^V K(Si Ibond) W 1 2 E 
STcOf-^tD •^tCVpWl 2 VST^^ffl tr. Illfg«^j2 

[0 1 1 6 1 mW^0^\4 : v-yu^^^ K(Si Ibond) Wl 2 E 
20 ST<DiXt> *? twV pWl 2 S ST^r^ffl LX. MM9\2 

[01171 mmms ift^m) : //^y t--/ 

^ife : Norsorex] NS. 0. 3 9 g U/^ 75^ ^b. 

so'C-e. t^i^^p-<>^ i^^v3 9. 0 9g(;i?gft?i- 

5o wO^r0^^6 Or(C^^*nL. ?i):l>-CB y k 0 6 6, 
0. 2 6 g 2iU^fi*l3i^AO. 2 0 g ^^^jp-f^o :i(Om^ 
ifeiSre or-Cl 05>IB1«I* Jkl^T-^H^^^^W 1 2 . 

6 0. 0 e ^^-^^zmm-r^o z^cnm^^^^^izmf^-r 

30 J5ri:/^< 10^f«ljft^^L. Zfct^-CM^TX'3/^v>L5 

OO-C; iNFffl/lSOt:) *&feS:^U^y2:li?cfe<7> 
[01181 

I^ll 
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